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m m w 

[0001] ^mmit. ^^mi^mw:^mm-r=5:fjm{^m-r^o 

[0002] ^mi^^M(Dm^i^i>tz.^xi-±. Ma^F^{c#«Lfcm^i^*-r5i5'y-=>'i/ 

x-h^o ^fc. i5'y-->^^. sio i^^siF i^^T'y^-hL. ^(^msio m^sif 

2 4 2 4 

[0003] #rF3tifel:#Ji¥l0-144667-^<z^^ 

^w-r% High-kMifi. mimnm^mm<D:Ltxh^. SiO J;'9'bffiv^^m 

2 

^^it*>. M®^;6UO~100g^cDt)<7)-C. HfO , ZrO , La O , Pr O , Al O 

2 2 23 23 '23 

[0005] High-k)^;65^S^rt{^#^Lfc^'^(^i5^y— =^Vi/;&-r£i:LT. ^S^F^f^iClF 

3 

So 'e?iJ;t{^High-kl^25SHfO (Dm^(Di\:.^^lt^^i-i^<Dm^Xhho 

2 

HfO +4Cl*-^HfCl T +0 

2 4 2 

:L^x\*it.^^^^i^x^mmt^tifcmi±mxi^^^t^^-ro 

[0006] b^^bJ^i^^p,^ -(^j;57^c;^jfe(C*5V>-Cfi.400° C~500° cm^<^i^?at?/.eV^<^ 

mt)^vxvt.ot:.tb.mm\at^v-:^^^y7!>mmxh^fc„ 
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[0008] ^umm^^-r^tiab. :^mm<Dmi(DW^tT^t^^{-i. ^m^p^m^mm. 

[0009] ^f*b<{i. J^l^xm-Cfi. mgh.-\s.m(D0.m^n% ^?*b<W:. High-k 

2 

^b<{i> ^y— ^>'^/x@-cfflv^;5S:^^;;#J^^i. FX{ici§r-g-tf:*f;^^7'7X-^{^i 

[0010] ^mm<Dm2<DWi^tir^t^^i^. mimM[^m^^m:iML.x}^m-r^mti-im 
f£^zfv==^~hm^^v=^~h-t^iiut.mm^v=^-y^(Dmm^i^xmm^Mv 
x^m^noJiut.mm^m^(Dmmmfh\c^}t^!^m^^^^vxmfE.f^i-m^i^ 
^^y— -^^-^;5x@^^^L. flfrfSiJ^y-^iXi/xm-efi. sfriSAfeMxm-ctfrlE. 
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[0011] ^%m(Dm^<Dmwit^^t:i^\t^ mm.^mMmzmgh-y:mu^<Dmm>h 
High- kM<D^)«srfT^ xai> mm^m:'^<D^mm^\^R^^mv.^^m\^xm 

[0013] [|lll]:$:^5gtc#.5^1(7)|ligff$^tcfflv NfcM^S^^Sr^t-»f®l2lT'fc^o 
[|^3]:$:^BJ(^MlO|ISg?l^^lcfflv^fcS^«!!S^«Sr^b. (a) fiT'y^-h^f^ 
[|^4]:*:^?g(c^5^103IJS?]^ffi}c:fc{t5y^-h:7'^X^O#©-^(^J^^S:^-r 
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m7]:^mm iz^?>m3<Dmmmm\cm v ^tzm^^skmrnm^Tr^-rmmmxh^o 

[0014] mc^^m(Dmm^m^mm^m^\^ ^xmm-r^. 
[0015] rnKDrnmrnm-. 

-rm^w^mxh^o 

=-h;!5f;^#t|^wi5^. ^m^^^m^^i-^mm:)if:^m^m7t7!imfm^irix^'o. 

>^C*3> ^S^l<7)|^^{tAl. 1^-fey^5'2{iSiC. Al O XtiAlN. >'-\rI7— ^ixK6fi 

2 3 

Al. ^^=5'M8ftSUS(;^v^>'U;^^)XfiAlN75^p3^J5g^tL-CV>'5o 
[0016] <Sfetv:_h|aS«^«^e^fflV^T^^#:^«^j^it1-§^&{^oV^-C. |l|i:J!?3g 
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4 2 6 2 

2 

7°y:::i-h^#iL-Cfi, jaSfi500~600° C. J±;^{ilOO~10000Pa. SiH X 

4 

(iSi H <D:ff^mAiiO. 1~10SLM. O <D:ff:^^mi'iO. l~10SLMi:L. SiO 

2 6 2 2 

XfiSiM(^iKJi:fi500~ioooA,i:t-'5(^)z5>^?*bv\ 

[0017] IIl3(a)«^y='— h^(7);^S^lF^*|3(Dt^^^^-rc :^S^lt^F^M. 1f-fe:/^2. 
[0018] ^(D:^T^yysi2iC:jrS\,^Xi-i. MSMll^^^S;K<S:aSAL-Ci^-fe7'^2±^^S;K<Sr 

H ) CH OCH ] (l^XT. Hf- (MMP) irB&i-. mu MMP: l^h:af.v-_2-^^ 

3 2 2 3 4 4 

2 

High-kJ^<7)^|^^#<i:bT{i. ?&^(i300~500° C. JE:;^;fi50~200Pa. Hf 
-(MMP) (D^^mMi-iO. 01~0. Ssccm. HfD I^XfiHfi/y^Jr— hMf^2~5n 

4 2 

o 

' [0019] US (b) fiHigh-kj^tr^i^b, ^^igaibfcm<^Ms^if^^<Dibtffi^^-ro 

2 

WMm:^^^10—100m^(Dh(D^\ HfO , ZrO , La O , Pr O , Al O ^7!)^^^ 

2 2 23 23 23 

[0020] ^<DP.Try:fsi3\zis\, ^-c^±. [^(c±ij^bfclKi¥;6>PS^Mi¥ (^50~io 

OOnin) . ^<—'r^^yi^^m±^^^U&(DmmKmVfc:A^^t^^m^-f- 



6 



3 

F*:^i-±ci*^m^^'^x('*(±mmvtm(Dii(D^m-r) . mmmi(Dp^m^mxT^o 

^V—^^^^^Wtl^Xi-i:^ iaS{il00~400° C. $f*U<fi 100—200" C. JE 
;^r{450~200Pa. CIF XfiNF (^;if>^afc»ttO. 5~2SLM. Ax(D:tf^mMi-iO. 5 

3 3 

~2SLMi:b. V^—h:^^^^^m^^(7ytiitj(mtl)Ci. 5]^WXff^^tj!)m^\^^\ 
[0022] 04iC^i-J;9{C, ]}^—h-^^y<'^^^yhllX^mt^tl'ftF*yii±CW±^ High 
-kJK31^jli§b. SiO X«Si/5^f>;^C5>^y=i— hMSOirSfSU. Z^V=^—hm30t> 

2 

o 

S^i:7tt<High-kM^iii©b. 7"y:3— hJ[^30^(D#ffi{;I*5V^l:. 7°y=«— hl^irSi^;: 

SiO +4F*->0 +SiF T 

2 2 4 

SiO +4Cl*-^0 +SiCl T 

2 2 4 

<^siS{Cct«?. SiO xi-ism7!>^mm'r^o 

2 

rr-e. F*XfiCl*(Cj:5SiO jmsm(D=i^^y^>'^^—hm--10nmy'^X;h^ 

2 

O^ci^fL. F*XttCl*{cJ:5High-km<^a;iy^i^i/u— hf±0. Snm/^JBiT-C^b 
•9, i^y— ::^:/i^^f4^t^J:oTtt. High-KJ^;a'^r<'il;e)^}^^5'^:/i?'$ti^r<i:tjfc5o 
b^^b/.e;a5e>. ^O^-a-efeoTt., High-KJ^iT^^^^^V^V— hfi:, SiO 

2 

sii^(^3i5/^>ij^U'— h(Di/2o~i/'2i^JtT-cfet). SiO :sLnsmt^M'^^i^=^^y 
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2 

High-ki»&^^#aii-5o 

[0024] ^2(D|IS£?f0^: 

2 

3(;:J;o-C1^iry^2_h{cmtt$ix5«^4^APf^-r6i5{c;'^o-CV>6„ -!^-fe7°^5'2_h 

[0025] ^S^l^lc*«[Hl^^^5/M2;6S^(te>ix^ mmM^=^=-yVl2\z.i:-c»xmmM 
i?^r^5'M8^lil^u-c, i^-fe7'i?2±<7)S^4^lHi^-e#SJ;5{-'teo-cv^ 

[0026] *fci. ^0iMlrt<^1^-fe7'^2<Dil:fe■^c:#lco^L8^W-r5v^^r7— ^5/K6j)s^{t 
^l^:>5fjx:^#t*&-r5Jm5|s|-tt^W5<b. 3fi:W;?f:^^smt:^it-C#'5^i^;«//V'-^i^y 
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—h:ff:^<DW^^M^mmr^M&mm^^tl.X<7)'^:^z7U'-=iiyh^~v33t.^< 
UX. y</i^^34^m<:it{^i.*)^mMli*^l^^V='—h:ffy^^m^i-^^oi^ti:^X\^^ 

4 2 6 

[0028] ^fc. ^mm^i^. j^mmntvxcDmmmi^wM^m^^^-r^f^mjwMm^^^ 
=^yh9t. ^mwM<Dmi^m^^mm^um-r^mmmm^^t\^x(Dm^mmm 

m-i'^Mm?sfm^^tvx(o-^:^7^—='>'h^—^467i^wfhtt^o ^^wMti^ 

TfiHf- (MMP) /^^(DWair^^ffiV^5. ^?&tt;{f-:^i:L-C{4Ar. He. N 

4 2 

t(Dm^:ff::^<Dm^^^m-r^^ti^'^mtfJ:<:>X\^ 

[0029] *fc. ^m^im^. :ff:^^y^X'^i:i^v)mmt^'^xRjt^mtvx<Dvi^:^/^^^ 
hti^o^mTMxMf^i^tiHfo m^^m-r^^MT.uxm\^^^2i^wMt\^x(D 

2 
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3 3 

^^7v';<;yi'#H^T. i^^r^fk^-frS^as^y^— h^'^X-x'^fk^S (RPO 

[remote plasma oxidation]MS)<hV''5o 
[0030] S^&i^^tSYb^^^/M l(^_bMJ}c«. :5?/^mi&t=37;dS^{tbtL-5o r<75;{fj;^^ 

(CIF^) Xii^y^tmm (NF) ^tt^-rSClF^ffc^rt- 5,h49}65. -^^^52. 5 

mi-^cwxi^NFfi^jt^m?smt^^yhivm^-r^j:oicfd:'ox\^^^, mm 

3 

:^<Dm^mm^mm-i-^^mfm^^t\.x(D^p^-7X2—=ii^hx:'-955^ se. sz^ds 

^^tbi^TV^5„ tt^W52. 53, 54{C{4^tL^tl^</i^:/58, 59, GOt^nn^tl. i 
ixP>(7)^W^58, 59. 6O^mm^^:ztiC^<0. O Ai:if:^^ RX^CIF (X^N 

2 3 

F^) (Dm^^mm-r^^t^^^-s!mtfj:ox\^ 

[0031] Klt^^^fSikit^^-yhlKOT^mti^^ '>^I7— ^5.K6{C^^^tb57>^^/^^ 
•fjf^^ (O*) 'X\tmm'y^J'tifV (CI*) (X«>^3/m7 v':;?;/!^ (F*) ) Sr^t^f Sctp {c;fco 

t\cx<o. vi^:fjji-<Dm'^^^mm-r^^tii^-^mtfj:<3x\^^^o 
[0032] mimmum^ a 7a35s^tt?jtL. ^(7)#^ p 7ai-imwmm m^^^T) i^mm-^- 

[0033] *fc. m0^^^'»5hRXI^i^:fy/^^^m3\ai. ^NMl=7{C^{t^cmMlHlItX 
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[0034] ^ur . ^SMi rt-e»^4±{c:Hfo^fii^^^-r6^iKxm^. ^i^xm-c?i^^ 

2 

v^fc^vX-^:J!QfS{-J:'9l^*i-S3feKxmi^. fulE^</i':/20~24(Z)^^^$r^J 

[0035] m^±^i^fcmm<Dmm^mmm.t:m\^^x. ^^mi^mm^mM-r^^m\^-^^^ 
xmrn-r^o ^(Dmrn^a-i. :/yn-hxm. mmKM\^xnffQKti:Hfom^mm 

-rsxaj-fi. #i&xa. ^i^xm, efeKxm^^-^mSo 

[0036] *-r. ^mWi5izMi-f^tifc^'^/^zf34^m^. :^V=^—h:ff:^^m^=^^yh32^^h 
#^*&UfciSiH XfiSi H :ffJ^t:-^:^Z7x:i—=i:yhu—^33XUM^\^\^X. ^td^B: 

4 2 6 

xnsimi:^v:=^-h\^xis<(yv=^-hxM)o yv=^-hmt\^xsiom^m 
if^^m-^i-is mmc^^^'^52i,z.nnhfiity</u:f58^ '7i^:^/^m^^^i3\z.nnh 

nfc^Vi^>^24Sr@B#. ^^#t^^=2/h47d^^#t^UfcO^;«f:^Sr^x^7n— 

2 

[0037] «!!Smif^tClS;K4^SKAb. ^!0iS^ll^^D1^-fe7'i?2±^^S«4^^gb. 

S«4?rStg|Hll5^=':/hl2lCj:?)lHlte$-B:?^^7i5e>, \i—^3izm:^^^^l^xm^4 
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2 

[0038] #i&xsi^T^. ^i^xmfcASo j7^mj:.m.-vn^mmpm^=^^yh9t^^m 
«&LfcHf- (MMP) mi^mmmmmmi28X'mmmmu M.^t^29^m^f:^L 

4 

2 

[0039] ^(Dm^^:^<Dm^t:m^f^mmm-r^:ztKx<o. &m4±icmmt<D^mmm 
KDmmm) tvx<DH{o m^j^f^-r^o ^(Dm. fi^4w:iii^u/i;65^t— i^sj^j;?) 

2 

^)^;«f;^^m3|sf;«f^x^-r^^°>^l=i4a-T?^S^iSr^^-r^-?;^UTSN^b.^'fbl§2936-b 

xmf\^^m:^^rmx\ w:%iz^m^:^^m^4im^X'^^o 

[0040] ^I^Xgi^rm, ^-^-v^xat-ASo ^-^-i^xa-Cf*. ^S^l t^Sr^fiH4;{f>5. 
K^*}y<-i^l^xm^:ff:^^m^^?>o ^!feMxm-e{4^^/^^20fig8v^fc*^ 

2 

(^iifctlTl^5<DT%^VPy21^^DTJ^M;{/^(^S*S4-^(D^^'^ffih-rSi:I^^ 
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[0041] v^X=g^T^. 3S:«Xm{CA5o ^WTMitRPO (remote plasma oxidation) 

j[^:x=5,Ml-.#t*&L. Ar>^^X-vSr^i£$-fr^<. ArT^^X-^Sr^^^-arfc^. 

2 

2 

[0042] ^(O'^^ ^v^;?7/^#t^Wl3{C^(tbtb^c^Vi^y24S:WCT. ^^7i^;*7/uoK;K4 

^4-.§t|^-e#So 

[0043] efe®xail(i-T^> i?T>v^-v^x^{cASo /^-i^xm-C'^i, ^mmi F^^^sitt 

[0044] y^—i^Hmm^T^^. ^05A&mxat-A9. J[lHSf;5fXyM/-«;^Wl4a{C^(tbttfc 
y</u^22S:^C-C. J[g5|s|-:«/;^^^W5blct9!ttP>ti.y5i/Vv^2lSrP<r^(c:J;«9. 
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[0045] &^±(Dx^^j:mmjLm-^y<-i^jim-^^mjii^-^^<-i^jim^m^\sim*)i^-r 

(1) Hf- (MMP) ^=t^^N^t^icmmmii^ic A Mt#PH^^A-r-5o 

(2) ^(D^. Hf- (MMP)^(7)^A^ffihi-Si:. (cij;^ Alt 

f^h^m^^\tmx^nmnx\^^^^ 

(5) C<7) (1) ;5^e> (4) *-r'<DXv"5^:7'(i cycle) ^) (cPJi^i- 

S*-C(n cycle) MtJil-To ''iiS. ^mSry^-b>^7X^^^5,Ml{Ci^?g'l4Yt:^ 

[0046] £^±c^J:5j^£. ^MXg-^x^-^:>xm-*5feKxig-^>'^->?xm^«l^lHl«l9iSt- 

[0047] /iib\ ^^xg^. efi:«xa{*. iB&(^-ia^wp(D;is^*Lv ^ {M—^com^m. 

^fc. ^MSBiPp;0^e)(D^JR(75flit;?mL(^Jl^^)iSriJ]]$iJ-e#-5;6*?3T'fe6 

o 
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[0048] Bff^i^i*'^Hfo mm(Dm^4^(Dm^^. m^^^<Dmm\^M\^m<oMvn^fc 

2 

3 

3 

i^Smk^-ixMltc^t^b. CIF ^^mt^'^^o rtL(cJ;?)Jtm7v^;<7/KCl*) 

3 

X{i:75.^^v^;^7/v(F*) >6S^^^tL5o igm7e^;^/i'(Cl*)3iCfi:75,^^S^;«7/P(F*) 

i*)X{i75/^^v^;^7/L'(F*) ^i/-^!?— 5/K6^^;^b-c^S^lc^l^$Pf^^Ai-5o 
y^— h7'^x-^-e^tt{b^n/cF*xt*ci*{i. Hfo ]^<b{i^®6^{^SJ^;:-f-sr^?^^ 

2 

<HfO l^^lriiigU. SiO X{iSi:d^P>/^^^y=i— hmt^f&U. :fV==^—hmt>^<^y< 

2 2 

2 

[0049] IISOHISJ^S: 

C(^^3(7)|^M?I^^{4sixy3:/^^-^^fc^M^^ki^-C'$)5i/y'>'--hl^Sr^!glK-r5 
MOCVD&tCi5fifeim<tm(^5Jc«MS^^'93S-t-^J^^felc:;2|s:|§PJMfflb^ct5 

—fj:<Dx\ ^:ixnm^mmmw:<DWM:ff^m^^(o?^wLm-r^^tt-r^o 

[0050] iimMir^(D-^-^y^2<D±:^\Z^WC(Oll8t:^T^i^^U—^yV6^^^ifhM 
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[0051] ^ssi^td, yv=^-h:ffy^(Dm^^mxh^^v=^—h:ilf:^^^^z^-yh32t. 

-h:if:^(Dm^*^mm-t^^m^m^mt\^X(D'-r^7^t2^:jL:^hr:i^^33t.y< 
, •^y^Z7u—zzi^hti—^33Rl^y</Uy34r>mm^tl. ^S^lf^^:/yr3-h-t-'5X 
So 7'y:3-h;;{/>!:{i, HirfaiL^c||l^UfM2(7)|ISEJ^^^;|^^{C. SiH XfiSi H X 

4 2 6 

[0052] *fc. MS^l^JI-fC. ^l<^)fifemi^J|s^,^UTO^m^K^^:ll5|S|.%^lai--5ml^Mil 

x(Dmmi^mmummm28at.mi<D0.mwM^n<t-r^mi^^tm29ati)^n 

mm^m^mmw:28ht. m2<D^mmm:^^t-r^m2^^t^29hti^^n^ti^ 
^{^:ffy^<Dm^^m^mm-t^mMLMm^^ti.x(D^y^7ti~-=x:^hu—^46t^ 

[0053] lll<^^I^J^J|Sf,tL-Cfi^m?r^tP^<*:JHJ|sF-e$>SHf- (MMP) fj:t*(D^mU 

4 

5|Sf^ffiV^5„ m2<^^!femil3|Sf;«f:?;i:L-C«. Si[OC(CH ) CH OCH ] (SIT. Si- 

3 2 2 3 4 

(MMP)m-i-)ts:t'<DmmUP^^m\^^^o ^tc. ^m\±^y^tLXitAi. He, N fj: 
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[0054] m^mmpmm^=^^yh9ai\zmfh^itmm^:ff:^mmw5ht. m2^mmn 

TMJT'*^:$>75>tbb-C*3«9. mimn:ff^mmW5h. m2WM:ff^W^W5c\z^in 

[0055] wMm^^'^si-i. mm4±\cHiiyv^~hm^mm-r^!^mT.ux\ ^y^u-^^yv 

t^tll^tcm:^<D^f^^:ff^^r^^5aizn. ^f\.^n^<;vzf21si. 21b, 20a, 20b;dS 

mnhfh. ctL?>(^/w^2ia. 21b. 20a. 20h^mm-r^^t\z.i:^. i^m^^^^tyf 
^'&is^t<DU^^^(Dm^^mn^^^tt>-^mtfj^-:^x\j^^. 

[0056] *fc, mii^5iSf;«f^#t^«=5b. m2mm'^#^^W5c{C{i, WmM7\Z.WLnhf\.fz. 

m2mM^':^Wi^mbc\z.i^m^nfz.WM:^'^^<-(^<:^^lAa 
\at.^ ^th^ti^<Ji^-^22a. 22b;5S^{tbtL-CV^5o ^irhh<Dy</i^-^(Dmmi^X'0. ^ 

mjimxiihmmf^(Dmm4iz.f^m:ff:^t:mBvti<o. ^^xMxmt^29a. 29b 

^I4a, m.n^Uh'7^y:^i6^ifi'\^xmn-ta^^K-i-^^tii^x^?>o 
[0057] ^bT. ;5!A;S^1 f^-C**S4_h{::Hf v^y<5r-M^^?f^^-r5^j^X@i:, ^IKXg 
7?ff^jE!gbfcHfiyy>>-— ^mE^^<^#^^^T'foSC,H^(D^i^^^^S;^;:^^^tt<b:=J- 
::^^/MlSrffi^^fc:/7X-<'^S^cJ;•5|^*-t-S3^c®XS^<^, BirlE/VV:?"20a, 20b, 

21a, 21b, 22a, 22b, 23, 24(Dmmmt:U'^-i-^^t\:i^<o. mmi-xm^^^^ 
i^-r^oKvxmm-r^Mmmm25t>ni-fhnx\^^^. 
[0058] m^. ±^\^tcm^(DMmmmmm:^m\^^x^mi!^mm^m:m-r^:}jm^^\'^ 
xmm^^o 
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4 2 6 

2 

-csio iK^ffiv^s^-g-fi. mm^cm^^'W52^zm1■ibinrcy</l^y58.'7i^:fy/]^m^ 

2 

2 

[0059] m^m8iC^-rXoti:^m>'—^>^y^ic^<0m^±i^M&Mtf:Hi->V^—h9^^!^ 

(1) Hf-(MMP) ^T^Si-(MMP) <^#f?N t*(c::J5{!ia^l[^(C AMt^^B^^ 

4 4 2 

(2) ^(D^. #«^N (^^Afi^SJ^bfc**. Hf- (MMP) ^t5Si- (MMP) O 

2 4 4 

2 

2 

(4) #3i^N (^^Afii^i^bfc**. y^-hy^X-^^^cD^ASrff Jh-rSi:. M 

2 

2 

(5) (1) (4) cycle) Hfi^y^— M^(DMi*;i^FfMC>fi: 

-h^7X-v^=:5/M 1 lci;i9fiH4<b$-fr-C#fcy^— h^7X-^T/^=r>'Xd:y^-h 
Hlfai^ffOHf v^y hi^;6SS^4±{c:ff^^^tLfcim . «^54fi«!;S^l J;«9#til 
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(1) Hf- (MMP) Sr#3g^N t^Kmmmi {C A Mtl^rHl^A-TSo 

4 2 

(2) ^(^^. #3|RN (75^A(*ISi^bfc^^, Hf- (MMP) (Dm7<^W±ir^t. 

2 4 

2 

2 

(4) #^N (T^^Afi^i^Ufc**. V'=t-hy^X'^mm(DmA^W±ir^t^ 

.2 

2 

(5) ^S^1F^(D^-?— v^^^ Si- (MMP) ^^|RN2i:*(:i^aMll^t- AMt2 

4 

i6)^<D^^ o^Afi^i^uyt*^, Si- (MMP) <Dmx^^±-t^t. m 

2 4 

2 

2 

(8) ^«5N «Z)#A«:^«Eb^c*^. y^-hv^^X-^r^mo^^ASr^ih-rSi:. M 

2 

2 

(9) vi(^(l);ii^f>(8)*-e(7)>^7^5/:7'(lcycle){::J;«9, S«4±(:i. C, H^(D:^m^ 

iiJ^t-'5^-e^<^(l);d^e>(8)*T'®;^7"5/7'(lcycle)^(n cycle) ^t^jS-To 
^l^^y^-b7'7X-^a-=5,M 1 Id J;i9fiimk^-frT#fcy^-h^^X-^®&^Oft 
T/v=f:^. XfiSm^y^-b:7'7X^3.r^5/Milc:i!9^i4>ft:^-fr-C#fciy^ 
— hy^X-^T/vrfVXfiy^— h^^X-7S^Srfflv^5J:9{cbT'bcfcV\ 
glfMMJ¥«^Hf^>y<>--hM>55S^4_h{Cff^^^tT.fc^.S^4f4^S^li«9asai 
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[0061] mmmm(DHfi^v^—hm(7)mi&4^<Dmm^. mM^m(Dmm^M\^m^m. 

mt=^=^'yhll^m^U Ar-T'^X-v^^^^-iJrSo Ar^^X-^Sr^^^-^fcm. m 

3 3 

3 

(F*) ^^^^^^th^o ^m^i^^/i- iCl*)Xit'^ym^i^:^y^ (F*) ^^4fe^-frfc 

2 

^t^^^$tLfc;fc^iS^^^y-->^(^i«3ilJ>5Snfci^®^5l»9l^<o 

[0062] m4(Dmmmm: 

Atomic Layer Deposition) fe(Cj;«9T^/W:7r^4^li<DHfO j^^J^^fS^j^-g-fCT^c 

2 

[0063] HIS (^2oiijg?F^^) (Dmm^m^^xALDmxi^m-r^Jim^i-o^^^xnm-r^o 

[0064] ^-r^ ■W^*tl5(C^{te>nfc^Vl-:/34^gi#. 7"y=i-h;?/>^^|&^^5'H32;?)-?> 

4 2 6 

2 

msr7'y=i-hUT^3<(>^y=i-hx^), tj:^^ zfv=^-hmti.xsio m^m\^^?)m 

2 
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\ 



2 

(l)HfJ!^*^fi:L-C(^Hf-(MMP) ^#|RN AMt^^W^Ai" 

4 2 

5o micJ;9S^4_b{c:Hf- (MMP) ^g^^^-frSo 

4 

2 4 
2 

(^J;?)!;^— h:7'^X-^^^<i:S*g4_b(^B^*^^-a:ytHf- (MMP) t^RJt^^'^xm 

4 

^4_b{CHfO I^^J^^-rSo rcDra'b^JiRN f*^A^ni^{t-CV>-5o 

2 2 

2 

(5)r(D(l)d^b(4)«C7)^7"5/7°(lcycle)^. HfO ^CD/^J^^SEff M<^fiS (J?^) 

2 

{-PJ*-r5*-C(n cycle) ^IJM-To ::tLl-ct«9@ffa<^OTcDHfO j^^ff^^-TS^ 

2 

2 

[0066] glT^mffOHfO ^]^<7)S^4--(D?f^^!^^. ^^^#:c^»^ tC^U^«9jgLtf ofc 

2 

=^.^S^lF^t-±i«UytM<Dmi¥;i^PI^j^;¥(^50~1000iim)jSUfc<i:r.^T^^ 
Mt.Arft*&^:=^iyb48;5^b#t^Lf:LAr>lrN';^7n— =ii/hn-756T'?5Sl:$y^UT 
^/c^^ #t^c&W54}C^ftbtLfc/^/^y60^ISt. CIF #t|&^--yh4975^f>#t|^Lfc 

3 

3 
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Xtt:75/^7i^;«7/V (F*) ^m^Z^^/l^ (Cl*) X n.-7ym^^Jl^/\^ (F*) 

1*) X«:75/^7v^;<7/u (F*) ^i^ir!7— ^5/K6^^UT^S^l(^rt§|5ic^A-r-5o 
y't~H:7"^XV-efS14{b$tLfc:F*XfiCl*fi, HfO m^mm^. SiO X«Si;ii^f> 

2 2 

[0067] /^io. ±Ifi^J£Jf^^T*fi. CVD&XfiALD?!fe{Cj:«9. m^,bLi:Hf- (MMP) 

4 

SrfflV\High-klK^bTHfO ^^l^-r Sm-^Hf- (MMP) tSi-(MMP) t 

2 4 4 

^ffiV^-CHf^xy>5r— hlK^^j^i-Si^'a'^-0^^rtftPJbfc;iS^ r^^tfe, HfCl ^DE 

4 

AHf(Hf[N(C H ) ] )<SrfflVN,HfO ^^^mi-S^-g-^. TMA(A1(CH ) 

2 5 2 4 2 3 3 

. A1^0^S:^l^i-<5^'g'^. High-k^^^(7)^Jit}Cigffi-e#So High-k 
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f 

m^-:fv=^—h^(DmM^fHxmmcML.x^mt:n^T.mt. 
Mfai^y-=>'^xmT'tt, Hifia^Mxm-et&iaMs^rt(c#*bfci^©^5/5^ 

^S^f^{c:#«=bfcl^^MfE7'y=''-hMri:K^*-r'5^tSr#mi:-r'5^^fl5:^S 

{ 

[3] St^*a.SMF^lCHigh-kMi^J^^(^$j-|Jfj6^^;^i57°y:n-hiS^^7°y:^--h-r'5Xg 

muz^v=^-hi.tzfiimmiHxmm^MhxHiEh-\dm(D^m^noTMt. 
mm^m^(Dmmm[^KKft^i^«^mm\^xmmfihmMp^^^v-^i^^T?>Ji 

#*UfcHigh-kj^i:«^K6<j{cSJ^-frT.H&ia:/y='--hMi:^f£:-rsm^<^j& 
^i:i--5i<i:{cJ;?).Sfrl5^Mrt{c#^LfcHigh-kl^i^M^^y=»-hl^w*i:l^* 
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[4] &miim^^iaiigh-]iM&.^(DUm^^^j:^yv=^—hm^^V=^-h't^TM 

[5]' m^mmm(D^^mi^mm<Dmm:)7mcia\^ ^x, ^jj^xsr-fi. High-kj^t^ 
[7] n^m6mm<Di¥^mi^mw:(Dmm:ffm^:}s\, ^-c. Hf ^-^tf i^tfi. Hfo mx{4 

2 

[9] m^^8iatt(^)^^#:^g(D3K5t^fe(;i*5V >-c. Si>Sr^tf SiO . SiXfi 

2 

[10] »*3S8|^«(^)^##:igS(^j^3t^^^^c*5V^-c. ^^y-=v^/xm-e^v^SSJC^;; 
[11] it3^^3S8|H«(^)^^#:^«©^3t;^^£^^*3V^T. i5'y-z::>'i5^xm-cffiv^-5Sf£: 
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'^^TMt^m-t^o ^mm\<i^ini^. V^—h'^^:<'^T:mmt^tit:iF*XiiCWt. High 
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